Characterization of regional cerebral blood flow and expression of angiogenic growth factors in the frontal cortex of juvenile male SHRSP and SHR.
Attention-deficit/hyperactivity disorder (AD/HD) is a common pediatric behavioral disorder associated with male preponderance and reduction of regional cerebral blood flow (rCBF). However, lack of an appropriate animal model exhibiting appropriate AD/HD symptoms stands in the way of studying mechanism(s) underlying reduced rCBF and male preponderance. Our group has been investigating the suitability of juvenile male stroke-prone spontaneously hypertensive rats (SHRSP), a substrain of the commonly used AD/HD animal model SHR, as a model for AD/HD because, unlike SHR, SHRSP displays cognitive impairment and male preponderance. Our more recent studies revealed alterations in the synthesis of sex steroid hormones and angiogenic factors in the frontal cortex of male SHRSP compared to the genetic control WKY. Based on these observations, the present study utilizes laser-Doppler flowmetry, histochemistry, enzyme immunoassay, immunoblotting, and real-time PCR to characterize and compare the patterns of regional cerebral blood flow and synthesis of angiogenic molecules [basic fibroblast growth factor; nitric oxide synthase isoforms (endothelial, neuronal and inducible); vascular endothelial growth factor (VEGF) and its signaling molecules (VEGF receptors, phosphorylated Akt, endothelial nitric oxide synthase eNOS] between male SHRSP and SHR. Overall, consistent with our previous data showing alteration in VEGF/Akt/NO signaling, there was a marked reduction in the profile of rCBF (35%) and angiogenic factors of SHRSP, compared to age-matched genetic control Wistar-Kyoto rats (WKY) and SHR. We conclude that, unlike SHR, the profiles of rCBF and angiogenic factors in SHRSP are altered in juvenile male. Thus, SHRSP appears to be a more suitable animal model for studying changes in rCBF in AD/HD.